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ABSTRACT 
The e x t e r n a l  p a r a s i t e s  o f  n a t i v e  and e x o t i c  b i r d s  c a p t u r e d  
i n  Hawaii  Vo lcanoes  N a t i o n a l  Pa rk  a r e  r e c o r d e d .  F o r t y - n i n e  
s p e c i e s  o f  m i t e s  i n  1 3  f a m i l i e s  were r e c o v e r e d  from 1 0  s p e c i e s  o f  
b i r d s .  F i r s t  r e c o r d s  o f  Harpyrhynch idae  a r e  g i v e n  f o r  'Amakihi  
and 'Apapane;  C y t o d i t e s  s p .  ( C y t o d i t i d a e )  i s  r e c o r d e d  from t h e  
Red-b ' i l led L e i o t h r i x  f o r  t h e  f i r s t  t i m e  i n  H a w a i l i .  Two 
u n d e s c r i b e d  s p e c i e s  o f  C h e y l e t i e l l i d a e ,  1 u n d e s c r i b e d  s p e c i e s  o f  
P y r o g l y p h i d a e ,  and 1 9  u n d e s c r i b e d  f e a t h e r  m i t e s  o f  t h e  s u p e r -  
f a m i l y  Ana lgo idea  a r e  n o t e d .  
RECOMMENDATIONS 
I n f o r m a t i o n  p r e s e n t e d  i n  t h i s  r e p o r t  i s  p r i m a r i l y  o f  a p r e -  
l i m i n a r y  n a t u r e  due  t o  t h e  i n c o m p l e t e  s t a t e  of  t h e  taxonomy o f  
mites. T h i s  d a t a  w i l l  add t o  t h e  b a s i c  knowledge of t h e  s t r e s s  
p l a c e d  on t h e  b i r d  p o p u l a t i o n s  w i t h i n  t h e  P a r k .  The p r e s e n c e  of  
O r n i t h o n y s s u s  s y l v i a r u m  i n  c o l l e c t i o n s  made of  t h e  House F i n c h  
p r o v i d e s  a  p o t e n t i a l  v e c t o r  f o r  v i r a l  and o t h e r  d i s e a s e s  of  
b i r d s ,  i n c l u d i n g  v a r i o u s  e n c e p h a l i d e s  and N e w c a s t l e s  D i s e a s e .  
House F i n c h e s  s h o u l d  be e l i m i n a t e d  o r  c o n t r o l l e d  a s  much a s  
p o s s i b l e .  F u r t h e r  s t u d y  i s  i n d i c a t e d  on t h e  e f f e c t s  of  t h i s  
s p e c i e s  and o t h e r  Macronyss idae  on b i r d s  w i t h i n  Hawaii  Vo lcanoes  
N a t i o n a l  P a r k .  
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INTRODUCTION 
I n  s p i t e  o f  t h e  i n t e n s e  i n t e r e s t  i n  Hawai ian  b i r d s ,  t h e r e  
have  been  r e l a t i v e l y  few r e c o r d s  o f  a s s o c i a t e d  p a r a s i t i c  A c a r i  
( s p i d e r s  and m i t e s ) .  G a r r e t t  and Haramoto ( 1 9 6 7 )  l i s t e d  r e c o r d s  
o f  o n l y  27 s p e c i e s  of A c a r i  i n  10  f a m i l i e s  p a r a s i t i c  on b i r d s  i n  
H a w a i ' i .  Of t h e s e ,  f i v e  s p e c i e s  I n  two f a m i l i e s  ( A r g a s i d a e  and 
I x o d i d a e )  were r e p o r t e d  o n l y  f rom m i g r a t o r y  s e a  b i r d s  and most  
r e c o r d s  were  f rom t h e  N o r t h w e s t e r n  Hawai ian  I s l a n d s .  Ten o f  t h e  
r e m a i n i n g  s p e c i e s  were  r e p o r t e d  o n l y  f rom d o m e s t i c  b i r d s  
( c h i c k e n s ,  e t c . ) ,  n i n e  o n l y  f rom i n t r o d u c e d  b i r d s ,  and  t h r e e  f rom 
m i g r a t o r y  s e a  b i r d s .  The o n l y  r e c o r d  from an  endemic  b i r d  was of  
t h e  m a c r o n y s s i d  O r n i t h o n y s s u s  b u r s a  ( B e r l e s e ,  1 8 8 8 )  f rom t h e  
Hawa i i an  Crow o r  ' A l a l a  ( C o r v u s  t r o p i c u s ) .  Goff ( 1 9 7 1 )  r e c o r d e d  
t h r e e  s p e c i e s  o f  t r o m b i c u l i d  m i t e s  i n f e s t i n g  m i g r a t o r y  s e a  b i r d s  
i n  t h e  N o r t h w e s t e r n  Hawai ian  I s l a n d s  and ( 1 9 7 7 )  d e s c r i b e d  a  new 
s p e c i e s  o f  T o r i t r o m b i c u l a  f rom t h e  P a c i f i c  Golden  P l o v e r  
( P l u v i a l i s  d o m i n i c a  f u l v a )  t a k e n  on O ' a h u .  A c h e y l e t i e l l i d ,  
B a k e r i c h e  l a  c h a n a  i ( B e r l e s e  & T r o u e s s a r t ,  1 8 8 9 )  was r e p o r t e d  by 
rom a  Shama Thrush  (Copsychus  m a l a b a r i c u s )  i n  , & 7 4  
Hono lu lu .  Smi th  ( 1 9 7 3 )  and Smi th  and  G u e s t  ( 1 9 7 3 )  n o t e d  t h e  
r h i n o n y s s i d s ,  S t e r n o s t o m a  t r a c h e a c o l u m ,  
( U r a e q i n t h u s  a n q o l e n s i s )  and Red-ea 
t r o g l o d y t e s ) ;  and  P t i l o n y s s u s  s p .  f rom 
( Z o s t e r o p s  j a p o n i c a ) ,  Red-eared Waxbi l  
( E s t r i l d a  c a e r u l e s c e n s )  on Diamond Head 
i n f o r m a t i o n  c o n c e r n i n g  m i t e  p a r a s i t e s  on 
f  r  
r e d  
a  
1 1 
I 0  
b i r  
om 
Wa 
J a p  
and 
' ahu 
d s  i 
a  Cordon-bleu 
x b i l l  ( E s t r i l d a  
a n e s e  White-eye 
Lavender  T h r u s h  
. A t  p r e s e n t ,  
n  H a w a i ' i  i s ,  a t  
b e s t ,  f r a g m e n t a r y .  
From November 1977 t h r o u g h  March 1979 a p p r o x i m a t e l y  140 
b i r d s  were  c o l l e c t e d  and examined f o r  a c a r i n e  e c t o p a r a s i t e s  i n  
Hawaii  V ~ l c a n o e s  N a t i o n a l  P a r k  ( F i g .  1) i n  c o n n e c t i o n  w i t h  a 
s t u d y  o f  a v i a n  m a l a r i a  unde r  t h e  C o o p e r a t i v e  N a t i o n a l  P a r k  
R e s o u r c e s  S t u d i e s  U n i t ,  U n i v e r s i t y  o f  Hawai i .  Dur ing  t h e  c o u r s e  
o f  t h i s  s t u d y  10  s p e c i e s  o f  b i r d s  were  c o l l e c t e d  and examined 
( f i v e  endemic  and f i v e  e x o t i c ) .  
MATERIALS AND METHODS 
H o s t s  were  c o l l e c t e d  e i t h e r  l i v e  by m i s t  n e t t i n g  o r  dead  a s  
" r o a d - k i l l s . "  Record ing  f o r  e c t o p a r a s i t e  s t u d y  was by a  d a t e d  
f i e l d  number. Hos t  i d e n t i f i c a t i o n s  were  made by Dr.  C h a r l e s  van  
R i p e r ,  Avian  D i s e a s e  L a b o r a t o r y ,  Hawai i  V o l c a n o e s  N a t i o n a l  P a r k .  
H o s t s  were  f i r s t  examined unde r  a  d i s s e c t i n g  m i c r o s c o p e .  V i s i b l e  
e c t o p a r a s i t e s  were  removed w i t h  f o r c e p s  and p r e s e r v e d  i n  75% 
e t h y l  a l c o h o l .  H o s t s  were  t h e n  washed i n  a  d e t e r g e n t  s o l u t i o n .  
Af t e r  removing t h e  h o s t ,  t h e  d e t e r g e n t  s o l u t i o n  was l a y e r e d  w i t h  
95% e t h y l  a l c o h o l  t o  b r e a k  s u r f a c e  t e n s i o n ,  a l l o w e d  t o  s e t t l e  f o r  
1 5  m i n u t e s ,  and  t h e  s u p e r n a t a n t  d e c a n t e d  o f f .  The r e s i d u e  was 
examined unde r  a  d i s s e c t i n g  m i c r o s c o p e  and e c t o p a r a s i t e s  removed 
FIGURE 1. Study area, Hawaii Volcanoes National Park. 
f o r  p r e s e r v a t i o n  i n  75% e t h y l  a l c o h o l .  Spec imens  t h u s  r e c o v e r e d  
were c l e a r e d  i n  N e s b i t t s '  f l u i d  and mounted i n  a  m o d i f i e d  H o y e r ' s  
medium on m i c r o s c o p e  s l i d e s .  S l i d e s  were  p l a c e d  i n  a  d r y i n g  oven  
f o r  7  d a y s  a t  40°C and r i n g e d  w i t h  G l y p t a l  p r i o r  t o  e x a m i n a t i o n .  
I d e n t i f i c a t i o n s  were  made u s i n q  a  Wild M70-EB p h a s e  c o n t r a s t  
mic roscope .  Higher  c a t e g o r y  c l a s s i f i c a t i o n  f o l l o w s  K r a n t z  
( 1 9 7 8 ) .  
RESULTS AND DISCUSSION 
A t o t a l  o f  49 s p e c i e s  o f  A c a r i  (mi tes )  i n  1 3  f a m i l i e s  were 
r e c o v e r e d  from t h e  10  s p e c i e s  o f  b i r d s  r e p r e s e n t e d .  I n f e s t a t i o n  
r a t e  f o r  t h i s  s t u d y  was l o o % ,  a l t h o u g h  c o n s i d e r a b l e  v a r i a t i o n  i n  
c o m p o s i t i o n  o f  p a r a s i t e  p o p u l a t i o n s  was n o t e d .  R e s u l t s  o f  c o l -  
l e c t i o n s  f rom e x o t i c  b i r d  s p e c i e s  a r e  g i v e n  i n  T a b l e  1 and f o r  
endemic s p e c i e s  i n  T a b l e  2.  
Of t h e  21 s p e c i e s  r e c o r d e d  from e x o t i c  b i r d s ,  f o u r  s p e c i e s  
r e p r e s e n t i n g  two f a m i l i e s  a r e  i n  t h e  o r d e r  P a r a s i t i f o r m e s .  
S p e c i e s  i n  t h e  g e n e r a  P t i l o n y s s u s  and P a r a n e o n y s s u s  ( f a m i l y  
R h i n o n y s s i d a e )  were r e c o v e r e d  f rom t h e  i n t r a n a s a l  p a r a s i t o p e  o r  
a t t a c h m e n t  s i t e ,  a s  is t y p i c a l  f o r  t h e  f a m i l y .  The N o r t h e r n  Fowl 
Mite, ~ r n i t h o n ~ s s u s  s y l v i a r u m  ( C a n e s t r i n i  & Fanzagof  18771,  was 
r e c o v e r e d  from one  House F i n c h .  T h i s  d o e s  n o t ,  however ,  i n d i c a t e  
a  low i n c i d e n c e  f o r  t h i s  b l o o d f e e d i n g  m i t e .  Macronyss id  m i t e s  
a r e  p r i m a r i l y  n e s t - d w e l l i n g  e c t o p a r a s i t e s ,  v i s i t i n g  t h e  h o s t  o n l y  
f o r  f e e d i n g  and s p e n d i n g  t h e  r e m a i n d e r  of  t h e i r  l i f e  c y c l e  i n  t h e  
n e s t .  Thus ,  r e c o v e r y  o f  t h e s e  m i t e s  on t h e  h o s t  d o e s  n o t  
n e c e s s a r i l y  p r e s e n t  a c l e a r  p i c t u r e  o f  r e l a t i v e  abundance .  
0 .  s y l v i a r u m  was a l s o  r e c o v e r e d  from t h e  n e s t s  o f  House S p a r r o w s ,  
- 
J a p a n e s e  Whi t e -eyes ,  'Amak ih i ,  and  ' E l e p a i o  d u r i n g  t h i s  s t u d y .  
P a r a s i t i f o r m e s  a c c o u n t e d  f o r  o n l y  f i v e  of  t h e  28 s p e c i e s  o f  A c a r i  
r e c o v e r e d  f rom endemic s p e c i e s .  R h i n o n y s s i d s  were  r e p r e s e n t e d  by 
f o u r  s p e c i e s ,  a l l  u n d e s c r i b e d .  The o t h e r  p a r a s i t i f o r m  f a m i l y ,  
L a e l a p i d a e ,  was r e p r e s e n t e d  by a  y e t  u n i d e n t i f i e d  s p e c i e s  o f  
A n d r o l a e l a p s .  S p e c i e s  i n  t h i s  g e n u s  a r e  p r i m a r i l y  n i d i c o l e s  
( n e s t  d w e l l e r s )  r a t h e r  t h a n  p a r a s i t i c  a l t h o u g h  f r e q u e n t l y  
o b s e r v e d  on t h e  h o s t  and f e e d i n g  o p p o r t u n i s t i c a l l y  on b lood  and 
e x u d a t e s .  T h i s  p a t t e r n  i s  s i m i l a r  t o  t h a t  of  t h e  L a e l a p i n a e  con- 
s i d e r e d  a n c e s t r a l  t o  t h e  p a r a s i t i c  M a c r o n y s s i d a e  a s  n o t e d  by 
Radovsky ( 1 9 6 9 ) .  
Two o f  t h e  t h r e e  s u b o r d e r s  of  A c a r i f o r m e s ,  A c t i n e d i d a  and 
A c a r i d i d a ,  were  r e p r e s e n t e d  i n  t h i s  s t u d y .  P a r a s i t i c  s p e c i e s  a r e  
n o t  p r e s e n t  i n  t h e  O r i b a t i d a  a l t h o u g h  numerous n i d i c o l o u s  forms  
a r e  known. Two f a m i l i e s  o f  A c t i n e d i d a  were  r e c o v e r e d  from e x o t i c  
b i r d s :  C h e y l e t i e l l i d a e  and H a r p y r h y n c h i d a e .  A l l  s p e c i e s  o f  
C h e y l e t i e l l i d a e  f rom t h e  R e d - b i l l e d  L e i o t h r  i x  and J a p a n e s e  
White-eye a r e  u n d e s c r i b e d ,  w h i l e  Harpyrhynchus  p i l i r o s t r i s  
B e r l e s e  & T r o u e s s a r t ,  1889 ,  ( H a r p y r h y n c h i d a e )  h a s  been  w i d e l y  
r e p o r t e d  f rom House S p a r r o w s  ( G a r r e t t  & Haramoto 1 9 6 7 ) .  The 
r e c o r d s  o f  Harpyrhynchus  s p p .  f rom t h e  'Amakihi  and 'Apapane a r e  
t h e  f i r s t  r e c o r d s  of  t h i s  f a m i l y  f rom endemic  Hawai ian  b i r d s .  
The s u b o r d e r  A c a r i d i d a  i s  l a r g e l y  r e p r e s e n t e d  by s p e c i e s  o f  
f e a t h e r  mites o f  t h e  s u p e r f a m i l y  A n a l g o i d e a  on b o t h  e x o t i c  and 
endemic b i r d  s p e c i e s .  G a r r e t t  and Haramoto ( 1 9 6 7 )  l i s t e d  o n l y  
e i g h t  s p e c i e s  of  A n a l g o i d e a  i n  t h r e e  f a m i l i e s  f o r  Hawai ian  
I s l a n d s ,  a l l  f rom i n t r o d u c e d  s p e c i e s .  I n  t h e  c u r r e n t  s t u d y  
p r e l i m i n a r y  i d e n t i f i c a t i o n s  show 31  s p e c i e s  i n  f i v e  f a m i l i e s ,  
i n c l u d i n g  19 d e f i n i t e l y  u n d e s c r i b e d  s p e c i e s  and two new g e n e r a .  
Due t o  t h e  c o m p l e x i t y  o f  f e a t h e r  m i t e  taxonomy, c o m p l e t e  i d e n t i -  
f i c a t i o n s  a r e  n o t  a v a i l a b l e  a t  t h i s  t i m e .  A l l  h o s t  i n d i v i d u a l s  
examined d u r i n g  t h i s  s t u d y  were  i n f e s t e d  by one  o r  more s p e c i e s  
of f e a t h e r  m i t e s  and p o p u l a t i o n s  f r e q u e n t l y  exceeded  5 0 0  i n d i -  
v i d u a l s  p e r  h o s t .  A s  i n d i c a t e d  i n  T a b l e s  1 and 2 ,  d i f f e r e n t  b i r d  
s p e c i e s  were  i n f e s t e d  by m i t e s  b e l o n g i n g  t o  t h e  same g e n e r a .  I n  
e a c h  i n s t a n c e ,  however ,  a  s e p a r a t e  s p e c i e s  of  m i t e  was i n v o l v e d  
f o r  e a c h  b i r d  s p e c i e s ,  t h u s  a c c o u n t i n g  f o r  t h e  s e e m i n g l y  r e p e t -  
i t i v e  n a t u r e  of  t h e  t a b l e s .  I n  s p i t e  o f  t h e  l a r g e  numbers o f  
m i t e s  p e r  b i r d ,  damage t o  h o s t s  by f e a t h e r  m i t e s  is  minimal .  A s  
n o t e d  by Mrantz  ( 1 9 7 8 ) ,  f e a t h e r  m i t e s  a p p e a r  t o  be s a p r o p h a g u s  
( f e e d i n g  on dead  m a t e r i a l )  r a t h e r  t h a n  p a r a s i t i c ,  f e e d i n g  on 
f e a t h e r  f r a g m e n t s ,  desquamated  ( l o o s e n e d )  s k i n  s c a l e s ,  and o i l  
s e c r e t i o n s  from t h e  h o s t .  
Records  of  C y t o d i t e s  s p .  f rom t h e  R e d - b i l l e d  L e i o t h r i x  con- 
s t i t u t e  t h e  f i r s t  r e c o r d  of  t h i s  g e n u s  f rom a  b i r d  o t h e r  t h a n  
c h i c k e n s  i n  H a w a i ' i .  The r e c o r d  o f  Dermatophagoides  s p .  f rom t h e  
House Sparrow i s  n o t  u n u s u a l ;  however ,  t h e s e  m i t e s  a r e  non- 
p a r a s i t i c  fo rms .  S p e c i e s  o f  Dermatophagoides  commonly i n h a b i t  
n e s t s  and have  been  i m p l i c a t e d  a s  c a u s a t i v e  a g e n t s  f o r  House Dus t  
A l l e r g y  i n  humans. Wharton ( 1 9 7 6 )  p o s t u l a t e s  t h a t  m i t e s  o f  t h e  
P y r o g l y p h i d a e  have  s e c o n d a r i l y  r e v e r t e d  t o  a  n i d i c o l o u s  h a b i t  
a f t e r  e v o l v i n g  t o  a  s t a t e  of  f a c u l t a t i v e  p a r a s i t i s m ,  w i t h  accom- 
pany ing  l o s s  o f  a  hypopa l  s t a g e .  T h i s  may be  s u p p o r t e d  by t h e  
p a r a s i t i c  h a b i t  of  s p e c i e s  o f  Onycha lqes  Gaud & Mouchet,  1959;  
P a r a l q o p s i s  Gaud & Mouchet,  1959;  and P a r a m e a l i a  Gaud, 1967 ,  
which were  t e n t a t i v e l y  p l a c e d  i n  t h e  s u b f a m i l y  Derma tophago id inae  
by Gaud ( 1 9 6 8 ) ,  b u t  c o n s i d e r e d  h e r e  a s  A n a l g i d a e  f o l l o w i n g  t h e  
i n t e r p r e t a t i o n s  of  F a i n  ( 1 9 6 5 ) .  F u r t h e r  s u p p o r t  may be g l e a n e d  
from t h e  deve lopmen t  of  a  q u i e s c e n t  p ro tonymphal  s t a g e  i n  s p e c i e s  
of Derma tophago id inae ,  f u n c t i o n a l l y  r e p l a c i n g  t h e  hypopus 
(Whar ton  1 9 7 6 ) .  I n  t h i s  l i g h t ,  t h e  c l o s e  a s s o c i a t i o n  of  h o s t  and 
n i d i c o l e  o b s e r v e d  f o r  Derma tophago ides  s p .  i n  t h i s  i n s t a n c e  d o e s  
n o t  a p p e a r  t o o  u n u s u a l .  
A s  shown by t h e  d i s c u s s i o n  above ,  t h i s  s t u d y  s h o u l d  be con- 
s i d e r e d  t o  be of  a  p r e l i m i n a r y  n a t u r e  o n l y .  F u r t h e r  s a m p l i n g  of 
o t h e r  b i r d  s p e c i e s  i n  t h e  a r e a  and c o m p l e t e  i d e n t i f i c a t i o n s  of  
a c a r i n e  t a x a  r e c o v e r e d  must  be  accompl i shed  p r i o r  t o  a  d e t a i l e d  
d i s c u s s i o n  of  h o s t - p a r a s i t e  r e l a t i o n s h i p s .  
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TABLE 2--Continued, 
H o s t  Acar i 
Farn . ~r e p a n  i d  i d  ae 
S u b f a m i l y  P s i t t i r o s t r i n a e  
Loxops v i r e n s  
( 'Arnakihi)  
Order  P a r a s i t i f o r m e s  
Fam. R h i n o n y s s i d a e :  P t i l o n y s s u s  n .  s p .  
Order  A c a r i f o r m e s  
S u b o r d e r  A c t i n e d i d a  
Fam. C h e y l e t i d a e :  C h e y l e t u s  s p .  n e a r  
m a l a c c e n s i s  Oudemans, 1903  
Fam. Ha rpy rhynch idae :  Harpyrhynchus  s p .  
Suborde r  Acar i d  i d a  
Fam. A n a l g i d a e :  A n a l q e s  n ,  s p .  
Fam. P r o c t o p h y l l o d i d a e :  P r o c t o p h y l l o d e s  n.  s p .  
P t e r o d e c t e s  n .  s p .  
Fam, T r o u e s s a r t i i d a e :  T r o u e s s a r t i a  n.  s p .  
Fam. ~ o l a l g i d a e :  I n q r a s s i e l l a  n.  s p .  

